Dechlorane Plus increases adipogenesis in 3T3-L1 and human primary preadipocytes independent of peroxisome proliferator-activated receptor γ transcriptional activity.
Polybrominated diphenyl ethers (PBDEs) are chemicals that were added to consumer products to reduce flammability but were deemed toxic and bioaccumulative and were phased out of commerce. Flame retardants (FRs) such as Dechlorane Plus (DP) were introduced as replacements. DP is being produced in high volumes and is detected in the environment, human milk, and human serum. Although human exposure to DP is evident, little is known about its potential effects on human health. We and others have shown that some FRs are potential obesogens, i.e., promote adipogenesis. However, the effects of DP on adipogenesis are not known. Murine 3T3-L1 and human primary subcutaneous (Sc) and omental (Om) preadipocytes were differentiated in the presence of DP (0.001-10 µM) and adipogenic effects were measured. Further, the ability of DP to activate the adipogenic transcription factor peroxisome proliferator-activated receptor γ (PPARγ) was also assessed. We show that treatment of murine preadipocytes with DP significantly (p < 0.05) increased lipid accumulation (2.5-fold) and the mRNA expression of adipogenic markers: fatty acid binding protein 4 (Fabp4), lipoprotein lipase (Lpl), perilipin (Plin), adipsin, and adiponectin. DP also significantly (p < 0.05) increased the protein levels of selected mature adipocyte markers. We further show using luciferase reporter assays that DP increased PPARγ transcriptional activity by threefold (p < 0.05). When the PPARγ agonist was replaced by DP in the human preadipocyte differentiation cocktail, DP significantly (p < 0.05) increased the mRNA levels of adipogenic markers, PPARγ, FABP4, and PLIN in human Sc as well as Om cultures. Finally, PPARγ antagonist studies revealed that DP-mediated upregulation of adipogenic markers Fabp4 and Lpl did not occur via PPARγ activation. The current study shows that DP can induce adipogenesis of murine and human preadipocytes. We show that, although DP can directly activate PPARγ, its adipogenic effects may be mediated via other pathways.